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Geochemical studies on the variability of chemical composition and
behavior of marine atmospheric aerosols

Mitsuo UEMATSU"

U Ocean Research Institute, The University of Tokyo,
1-15-1 Minamidai, Nakano-ku, Tokyo 164-8639, Japan

The biogeochemical interactions and feedbacks between the ocean and the atmosphere af-
fect and are affected by climate and environmental changes. I have been studying the variabil-
ity of chemical composition and behavior of marine atmospheric aerosols from the biogeochemi-
cal point of view since the early 1980’s. My contributions to our understanding of atmospheric
aerosol processes are reviewed here: Anthropogenic and mineral dust aerosols from the Asian
continent are found to be transported over the large area of the North Pacific Ocean and to af-
fect the global radiation budget and climate. Atmospheric transport of the aerosols, their chemi-
cal and physical interactions and scavenging processes within the marine boundary layer are
explained in detail. The impact of atmospheric deposition flux over the sea surface is also found
to strongly influence chemical and biological processes in water column and affect rates of ma-
rine biological activities. Marine aerosol properties are suggested to be altered by feedbacks
from marine biological processes. To achieve the quantitative understanding of the linkages
among the ocean, the atmosphere and climate, it is necessary to collaborate with groups of ma-
rine biology, physical oceanography, meteorology and modeling.

Finally, I am indeed honored to have been selected to receive the 2004 Geochemical Society
of Japan Award.

Key words: marine atmosphere, aerosol, mineral dust, anthropogenic materials, atmospheric
transport
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(right column) during spring 2001 for min-
eral dust, sulfate and carbonaceous aero-
sols (after Satake et al., 2004).
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Figlll Self Cruising Ocean Observation Platform (SCOOP).
“Kan-chan” is a Japanese nickname.

=1 -,n.& b
= 60 ) - —a— S0z (ppb) -
7 o 5 —=— 10 x NHz (ppb}
c 50 = Y 10 x 504 (mg m)—
Q 4 \
35°N| = '
g 40 I “l
=4 ; ﬂ \
8 / A\
p 7 (f X
=] & 11
5124 Th:00 B G o i i l \
S 1 Miyake-jima 7 Y
_L‘T
10 1 ) -
(25 10:00 i P T ——
5/26 10:00
———— 1"“““’" 00:00 06:00 12:00 18:00 00.00
L] — s wom | wHachijo : * = 2
138°E 139°E 140°E 141°E 25 May 2001

Figlll Reactive gases and aerosol in the volcanic plume from Miyake-jima volcano on
25 May. (a) ship track of the cruise SCOOP 01-01 from Shimizu to Hachijo-
jima (176 nautical miles), and (b) temporal change of gaseous SO., NH; and
Particulate SO. concentrations. Particulate SO. concentration for continuous 4
hr-filter sampling period shown is the fraction of aerosol smaller than 2.5 mm
in diameter (after Uematsu et al., 2004).
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